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(54) OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the detection of a tracking 
error signal, free of mixing of cross- groove mixed components, and 
the detection of an objective lens position, in an optical disk device 
for reproducing and recording on an optical disk. 
SOLUTION: This device is provided with a tracking error detecting 
means 10 for tracks and optical beams, a means which divides a 
reflected light spot 6 from an optical disk 1 nearly vertically against 
a track-equivalent direction which divides the optical spot 6 into an 
end and a middle area against the center, and which calculates in 
accordance with the output of plural photodetector cells 7A-7D of 
the light for which the areas are further divided nearly in parallel 
with respect to the track equivalent direction, and is provided with 
an optical spot displacement detecting means 1 1 for relative 
displacement of the optical spot on a light receiving element, a 
means which calculates in accordance with the output of plural 
photodetector cells of the light in the end area. Through the 
calculation of the output of the tracking error detecting means 10 
and that of the optical spot displacement detecting means 1 1, a 
processing including prescribed weighting is performed, on the 
tracking error signal corrected from a first correcting means 13, by 
a weighting means 18, a second correcting means, thereby obtaining 
an ideal lens displacement detecting signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical disk unit outputting a light spot displacement detection signal amended by performing an 
operation with a signal characterized by comprising the following. 

An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field, It has a light spot displacement detecting means which detects a relative displacement of 
said light spot on said photo detector, and is each output of said tracking-error detection means and said light spot 
displacement detecting means. 

[Claim 2]An optical disk unit outputting a light spot displacement detection signal amended by performing processing 
characterized by comprising the following which includes a signal for predetermined weighting, and subtracting or 
adding. 

An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field. It has a light spot displacement detecting means which detects a relative displacement of 
said light spot on said photo detector, and is each output of said tracking-error detection means and said light spot 
displacement detecting means. 

[Claim 3]An optical disk unit comprising: 

An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field, By calculating a light spot displacement detecting means which detects a relative 
displacement of said light spot on said photo detector, an output of said tracking-error detection means, and an 
output of said light spot displacement detecting means, The 2nd compensation means that outputs a light spot 
displacement detection signal amended by calculating an output of the 1st compensation means that outputs an 
amended tracking error signal, and an output of said light spot displacement detecting means, said tracking-error 
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detection means or said 1st compensation means. 

[Claim 4]An optical disk unit having the 2nd compensation means that outputs a light spot displacement detection 
signal amended by performing processing characterized by comprising the following, and subtracting or adding. 
An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field, By calculating a light spot displacement detecting means which detects a relative 
displacement of said light spot on said photo detector, an output of said tracking-error detection means, and an 
output of said light spot displacement detecting means, It is predetermined weighting about an output of the 1st 
compensation means that outputs an amended tracking error signal, and an output of said light spot displacement 
detecting means, said tracking-error detection means or said 1st compensation means. 

[Claim 5]An optical disk unit having the 2nd compensation means that outputs a light spot displacement detection 
signal amended by performing processing characterized by comprising the following, and subtracting or adding. 
An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field, By calculating a light spot displacement detecting means which detects a relative 
displacement of said light spot on said photo detector, an output of said tracking-error detection means, and an 
output of said light spot displacement detecting means, It is predetermined weighting about an alternating current 
component of an output of the 1st compensation means that outputs an amended tracking error signal, and an 
output of said light spot displacement detecting means, said tracking-error detection means or said 1st 
compensation means. 

[Claim 6]An optical disk unit having the 2nd compensation means that outputs a light spot displacement detection 
signal amended by performing processing characterized by comprising the following, and subtracting or adding. 
An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field, and giving a predetermined high region operating characteristic, By calculating a light spot 
displacement detecting means which detects a relative displacement of said light spot on said photo detector, an 
output of said tracking-error detection means, and an output of said light spot displacement detecting means, A 
filter which has said high region operating characteristic and the almost same high region operating characteristic by 
considering an output of the 1st compensation means that outputs an amended tracking error signal, and said 
tracking-error detection means or said 1st compensation means as an input, About an output of said filter, and an 
output of said light spot displacement detecting means, it is predetermined weighting. 

[Claim 7]An object lens which condenses an optical beam on an information surface of an optical disc in which an 
information signal is recorded with a predetermined track gestalt, An optical pickup which has an object lens 
transportation device which moves said object lens to an abbreviated perpendicular to a direction equivalent to said 
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- track, tight spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction 
equivalent to said track, said light spot to an end field and a middle area to the center, [ divide and ] Divide said end 
field and said middle area almost in parallel to a direction which is further equivalent to said track, and by these A 
photo detector which has two or more light-receiving cells which receive light comparatively therefore divided, By 
performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field, The 1st compensation means that outputs a tracking error signal amended by calculating 
a light spot displacement detecting means which detects a relative displacement of said light spot on said photo 
detector, an output of said tracking-error detection means, and an output of said light spot displacement detecting 
means, A tracking control means which drives said object lens transportation device according to said amended 
tracking error signal, and constitutes a tracking control system, By calculating an output of an output of said light 
spot displacement detecting means, said tracking-error detection means, or said 1st compensation means, An 
optical disk unit performing said operation only when it has the 2nd compensation means that outputs an amended 
light spot displacement detection signal and said tracking control system is opening said 2nd compensation means. 
[Claim 8]An optical disk unit, wherein it has the 2nd compensation means that outputs a light spot displacement 
signal amended by performing processing characterized by comprising the following, and subtracting or adding and 
said 2nd compensation means changes the amount of weighting according to a kind and a field of said optical disc. 
An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track. Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking- error detection means to detect a relative displacement of said optical beam, 
and light of said end field, By calculating a light spot displacement detecting means which detects a relative 
displacement of said light spot on said photo detector, an output of said tracking-error detection means, and an 
output of said light spot displacement detecting means, It is predetermined weighting about an output of the 1st 
compensation means that outputs an amended tracking error signal, and an output of said light spot displacement 
detecting means, said tracking-error detection means or said 1st compensation means. 

[Claim 9]By performing processing characterized by comprising the following, and subtracting or adding, An output of 
the 2nd compensation means that outputs an amended light spot displacement detection signal, and said 2nd 
compensation means is considered as an input, A slot crossing detection means to detect a slot crossing ingredient 
by said optical beam crossing said track, An optical disk unit, wherein it has a variable means into which the amount 
of weighting of said 2nd compensation means is changed according to an output of said slot crossing detection 
means, and said variable means changes said amount of weighting so that said slot crossing ingredient may 
decrease. 

An object lens which condenses an optical beam on an information surface of an optical disc in which an information 
signal is recorded with a predetermined track gestalt. 

An optical pickup which has an object lens transportation device which moves said object lens to an abbreviated 
perpendicular to a direction equivalent to said track. 

Light spot reflected from said optical disc is divided into an abbreviated perpendicular to a direction equivalent to 
said track, Said light spot is divided into an end field and a middle area to the center, and said end field and said 
middle area are divided almost in parallel to a direction which is further equivalent to said track, and it is a photo 
detector which has two or more light-receiving cells which receive light comparatively therefore divided by these. 
By performing an operation according to an output of two or more of said light-receiving cells which receive light of 
said middle area, By performing an operation according to an output of two or more of said light-receiving cells 
which receive said track, a tracking-error detection means to detect a relative displacement of said optical beam, 
and light of said end field. By calculating a light spot displacement detecting means which detects a relative 
displacement of said light spot on said photo detector, an output of said tracking-error detection means, and an 
output of said light spot displacement detecting means, It is predetermined weighting about an output of the 1st 
compensation means that outputs an amended tracking error signal, and an output of said light spot displacement 
detecting means, said tracking-error detection means or said 1 st compensation means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention A compact disk (it abbreviates to CD hereafter), a mini disc. It is related with 
detection of the tracking error signal especially in an optical disk unit, and the detection means of an objective lens 
position about the optical disk unit which plays or records optical discs, such as (it abbreviates to MD hereafter), a 
magneto-optical disc, and a phase change disk. 
[0002] 

[Description of the Prior Art]As a tracking detection means of an optical disk drive, from the former to the far field 
method. The method called (it abbreviating to the FF method hereafter) or the push pull method (it abbreviates to 
the PP method hereafter) is known widely, and since composition is easy and the utilization efficiency of laser 
intensity is high compared with the 3 beam method, it is suitable for the recordable optical disk drive which needs a 
big laser output. However, when an object lens is displaced to a track and a perpendicular direction, a tracking error 
signal has a problem of producing offset, Even if a track position changes with the eccentricity of an optical disc, 
etc. at high speed, the traversal mechanism in which a high speed response is possible is required so that an object 
lens may always be located in a laser beam shaft center, and it had become a cause of the cost hike. 
[0003]In recent years, the advanced FF method (or the PP method) for reducing offset of the tracking error signal 
at the time of object lens displacement is proposed (refer to Japanese Patent Application No. No. 28905 [ eight 
to]). 

[0004]The conventional optical disk unit which used the advanced FF method for tracking-error detection is 
explained below. 

[0005] Drawing 1 1 is a block diagram showing the composition of the conventional optical disk unit which used the 
advanced FF method. 

[0006]Although it is a motor for the turntable on which 1 fixes an optical disc and 2 fixes the optical disc 1, and 3 to 
rotate the optical disc 1 in drawing 11 , and an object lens which 4 condenses an optical beam on the recording 
surface of the optical disc 1, and condenses catoptric light and being omitted on the drawing, It has an optical 
pickup including the object lens transportation device moved to an abbreviated perpendicular to the direction 
equivalent to the track of the optical disc 1. In order that 5 may make an optical beam follow the code track of the 
optical disc 1, The tracking actuator which displaces the object lens 4 to a track and a perpendicular direction, The 
light spot in which 6 condensed the catoptric light from the information surface of the optical disc 1 with the object 
lens 4, as opposed to the photo detector which comprises two or more light-receiving cells in which 7 receives the 
light spot 6, and the direction in which 8 is equivalent to a track in the photo detector 7 — abbreviated — the 
parting line vertically divided into two or more light-receiving cells and 9 are parting lines which divide the photo 
detector 7 into two or more light-receiving cells almost in parallel to the direction equivalent to a track. 7A, 7B, 7C, 
and 7D are the light-receiving cells divided by the parting line 8 and the parting line 9, the light-receiving cells 7A 
and 7B receive the light of an end field to the center of the light spot 6, and the light-receiving cells 7C and 7D 
receive the light of a middle area to the center of the light spot 6. 10 subtracts the output of the light-receiving cell 
7D from the output of the light-receiving cell 7C (difference of a middle area), A tracking-error detection means to 
detect the relative displacement of the optical beam and code track which condensed on the disk recording surface, 
and to output a tracking error signal, and 11, The output of the light-receiving cell 7B is subtracted from the output 
of the light-receiving cell 7A (difference of an end field), The light spot displacement detecting means which detects 
the track of the light spot 6 on the photo detector 7, and a vertical relative displacement, and outputs a light spot 
displacement detection signal, The amplifying means (amplification factor =K1 time) to which 12 carries out 
weighting to the output signal of the light spot displacement detecting means 11, and 13 are compensation means 
which subtract the output of the amplifying means 12 from the output of the tracking-error detection means 10, and 
perform offset correction of a tracking error signal. 

In relation to an embodiment of the invention, this is called 1st compensation means. 

The tracking control means which 14 gives phase compensation, low-pass compensation, etc. to a tracking error 
signal, and constitutes a tracking control system, A light spot displacement control means for 15 to give phase 
compensation, low-pass compensation, etc. to a light spot displacement signal, and to constitute a light spot 
displacement control system, They are a selecting means which 16 chooses the output of the tracking control 
means 14, and the output of the light spot displacement control means 15, and is outputted, and a driving means 
which 17 considers the output of the selecting means 16 as an input, and drives the tracking actuator 5. 
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[0007]The conventional optical disk unit constituted as mentioned above is explained using drawing 12 about the 
operation below. 

[0Q08] Drawing 12 is a mimetic diagram showing the situation of the light spot 6 on the photo detector 7 in drawing 
11 . In drawing 12 , since the numerals 6-9, 7A-7D are the same as that of what was explained by drawing 1 1 , 
explanation is omitted. Although the light spot 6 is the light spot (zero-order diffracted light) reflected without 
diffracting on the information surface of the optical disc 1 t 6A and 6B are the light spot (primary [ **] diffracted 
light) diffracted and reflected with the track form on the information surface of the optical disc 1. In the field from 
which the zero-order diffracted light 6 and the primary diffracted lights 6A and 6B lap, and interference is started, 
the slot crossing signal corresponding to an optical beam crossing a track is acquired. 

[0009]Since the field where the zero-order diffracted light 6 and the primary diffracted lights 6A and 6B overlap is 
mainly a portion of the middle area (7C, 7D) of the photo detector 7 as it understands by drawing 12 , By calculating 
the difference (7C-7D) of a middle area by the tracking-error detection means 10, what is called a push pull tracking 
error signal is acquired. However, since the light spot 6 is displaced to a track and a perpendicular direction 
(longitudinal direction of drawing 12 ) on the photo detector 7 when the object lens 4 is displaced to the track and 
perpendicular direction of the optical disc 1, the offset also corresponding to displacement of an object lens or the 
difference (7C-7D) of the middle area occurs. 

[0010] since there are few fields where the primary diffraction 6A and 6B, on the other hand, overlaps the zero-order 
diffracted light 6 in an end field (7A, 7B), By calculating the difference (7A-7B) of an end field by the light spot 
displacement detecting means 1 1, Without being influenced by the slot crossing ingredient (what is called a push pull 
tracking error signal) corresponding to an optical beam crossing a track The displacement on the photo detector 7 
of the light spot 6, That is, it can output, the offset ingredient corresponding to displacement, i.e., the light spot 
displacement detection signal, of the object lens 4. By carrying out the multiplication of the suitable weighting 
coefficient K1 by the amplifying means 12 to the light spot displacement detection signal acquired here, and 
subtracting from the tracking error signal further acquired by the difference of the middle area by the compensation 
means 13 of offset, A means to amend offset by displacement of the object lens 4 is proposed from the former 
(Japanese Patent Application No. No. 194895 [ nine to ]). 

[001 1]Here, since displacement of the object lens 4 is detected by the light spot displacement detecting means 11, 
the objective lens position control system which controls the position of an object lens to a position can be 
constituted using this light spot displacement detection signal. That is, when reading an information signal from the 
optical disc 1, the output of the tracking control means 14 is chosen by the selecting means 16, and a tracking 
control loop is constituted. In order to change the read position of information, when performing access operation, 
the output of the light spot displacement control means 15 is chosen by the selecting means 16, an objective lens 
position control loop is constituted, and the whole optical pickup is transported to a track and a perpendicular 
direction (not shown). This does not depend on the influence of the gravity by applied acceleration or attitude 
difference when transporting an optical pickup, disturbance vibration, etc., but access operation can be performed, 
always controlling an object lens to a mechanical or optical center position. 
[0012] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional composition, the slot 
crossing ingredient by an optical beam crossing a track to a light spot displacement detection signal mixed, this 
became the disturbance over an objective lens position control system, and it had SUBJECT that a control 
characteristic got worse. 

[0013]This is explained using drawing 12 , drawing 13 , and drawing 14 below. 

[0014]In drawing 12 , the portion which carried out hatching is a portion which the field where the primary diffracted 
lights 6A and 6B overlap the light spot (zero-order diffracted light) 6 protruded into the end field (7A, 7B) of the 
photo detector 7. 

[0015] Drawing 13 shows the signal wave form of each part when the object lens 4 is displaced to a track 
perpendicular direction, A horizontal axis shows the amount of displacement of the object lens 4, a vertical axis 
shows change of each signal, and a The output signal of the tracking-error detection means 10 (differential signal of 
a middle area), b is an output signal (differential signal of an end field) of the light spot displacement detecting 
means 11, and c is an output signal (amended tracking error signal) of the compensation means 13 of offset. 
[001 6] Drawing 14 is a wave form chart showing the situation of the output signal of the light spot displacement 
detecting means 1 1 when the object lens 4 is displaced to a track perpendicular direction, a horizontal axis shows 
the amount of displacement of the object lens 4, and the offset ingredient corresponding to displacement of the 
object lens in a and b are the mixing ingredients of slot crossing. 

[0017]ln drawing 12 , although the end field (7A, 7B) of the photo detector 7 is a field which is not ideally influenced 
by the primary diffracted lights 6A and 6B, as actually shown in the hatching portion of drawing 1 2 , the influence of 
the primary diffracted light leaks in many cases. It is because it is effective to narrow a middle area (7C, 7D) for an 
end field (7A, 7B) widely in order to heighten the offset correction effect of a tracking error signal when the object 
lens 4 shifts as for this. 

[0018]This is explained using drawing 13 . As shown in drawing 13 , linearity when the object lens 4 shifts excels the 
differential signal b of the end field in the differential signal a of the middle area. The light spot 6 is an outline round 
shape, and since luminous energy distribution is not uniform, either (the center section of light volume of a circle is 
large), when the light spot 6 moves on the photo detector 7, it can understand it easily that the field where the 
direction of the difference signal of an end field maintains linearity is narrow. Therefore, in the field in which the 
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linearity of the difference signal b of an end field was lost, as for amended tracking error signal c, offset is not 
amended correctly. In order to extend the field where the linearity of the difference signal of an end field is secured 
in order to ease this phenomenon as much as possible, what the area of the end field on the photo detector 7 is 
physically extended for (that is, a middle area is narrowed) is effective. However, for this reason, as mentioned 
above, the primary diffracted light leaks to an end field, and the slot crossing mixing ingredient b by an optical beam 
crossing a track to a light spot displacement detection signal, as shown in drawing 14 as a result mixes. It became 
the disturbance to the objective lens position control system, and there was a problem of causing aggravation of a 
control characteristic. 

[0019]This invention solves the above-mentioned conventional problem, and it aims at detecting an ideal light spot 

displacement detection signal without mixing of a slot crossing mixing ingredient. 

[0020] 

[Means for Solving the Prob!em]In order to attain this purpose, an optical disk unit of this invention has the 2nd 
compensation means that outputs an amended light spot displacement detection signal by calculating an output of 
an output of a light spot displacement detecting means, a tracking-error detection means, or the 1st compensation 
means. 

[0021 ]It has the 2nd compensation means that outputs an amended light spot displacement detection signal by 
performing processing which includes an output of an output of a light spot displacement detecting means, a 
tracking-error detection means, or the 1st compensation means for predetermined weighting, and subtracting or 
adding. 

[0022]It has the 2nd compensation means that outputs an amended light spot displacement detection signal by 
performing processing which contains predetermined weighting for an alternating current component of an output of 
a light spot displacement detecting means, and an output of a tracking-error detection means or the 1st 
compensation means, and subtracting or adding. 

[0023]A filter which has the high region operating characteristic of a light spot displacement detecting means, and 
the almost same high region operating characteristic by considering an output of a tracking-error detection means 
or the 1st compensation means as an input, It has the 2nd compensation means that outputs an amended light spot 
displacement detection signal by performing processing which includes an output of a filter, and an output of a light 
spot displacement detecting means for predetermined weighting, and subtracting or adding. 

[0024]By calculating an output of an output of a light spot displacement detecting means, a tracking-error detection 
means, or the 1st compensation means, It has the 2nd compensation means that outputs an amended light spot 
displacement detection signal, . [ whether the 2nd compensation means calculates, only when a tracking control 
system is open, and ] It has the 2nd compensation means that outputs an amended light spot displacement 
detection signal by performing processing which includes an output of an output of a light spot displacement 
detecting means, a tracking-error detection means, or the 1st compensation means for predetermined weighting, 
and subtracting or adding. 

[0025]. [ whether the 2nd compensation means changes the amount of weighting according to a kind and a field of 
an optical disc, and ] By performing processing which includes an output of an output of a light spot displacement 
detecting means, a tracking-error detection means, or the 1st compensation means for predetermined weighting, 
and subtracting or adding, An output of the 2nd compensation means that outputs an amended light spot 
displacement detection signal, and the 2nd compensation means is considered as an input, It has a slot crossing 
detection means to detect a slot crossing ingredient by an optical beam crossing a track, and a variable means into 
which the amount of weighting of the 2nd compensation means is changed according to an output of a slot crossing 
detection means, and a variable means changes the amount of weighting so that a slot crossing mixing ingredient 
may decrease. 

[0026]Even if the primary diffracted light leaks to an end field and a slot crossing mixing ingredient mixes this 
invention in a light spot displacement detection signal by the above-mentioned composition, By carrying out 
predetermined weighting to a signal including a differential signal of a middle area, and subtracting or adding to it, it 
has the operation that a mixed slot crossing mixing ingredient is cancellable. 
[0027] 

[Embodiment of the Invention] Hereafter, each embodiment of this invention is described using drawing 10 f rom 
drawing 1 . 

[0028](Embodiment 1) Drawing 1 is a block diagram showing the composition of the optical disk unit in the 
embodiment of the invention 1. 

[0029]In drawing 1 , since the numerals 1-17, and 7A-7D are the same as that of drawing 1 1 of a conventional 
example, they omit explanation. The weighting means which carries out the multiplication of the predetermined 
weighting coefficient K2 to the tracking error signal with which offset by the lens shift to which the 1st 
compensation means 13 outputs 18 was amended, and 19 are subtraction means which subtract the output of the 
weighting means 18 from the output of the light spot displacement detecting means 1 1. This weighting means 18 and 
subtraction means 19 constitute the 2nd compensation means. 

[0030]This embodiment constituted as mentioned above is described using drawing 2 below. 
[0031] Drawing 2 is a signal waveform diagram of each part when an object lens is displaced to a track and a 
perpendicular direction in the optical disk unit of this Embodiment 1, A horizontal axis shows the amount of 
displacement of an object lens, and a The output of the light spot displacement detecting means 1 1 (the differential 
signal of an end field = 7A-7B), The output signal (amended light spot displacement detection signal) of the 
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subtraction means 19 whose b is an output signal (amended tracking error signal =(7C-7D)-K1x (7A— 7B)) of the 1st 
compensation means 13 and whose c is the 2nd compensation means is shown. 

[0032]As SUBJECT of the conventional example explained, in order that a slot crossing mixing ingredient may mix in 
the differential signal of an end field, the output signal of the light spot displacement detecting means 1 1 turns into a 
signal with which the ingredient corresponding to displacement of the object lens 4 was overlapped on the slot 
crossing mixing ingredient, as shown in a of drawing 2 . On the other hand, since offset according [ the amended 
tracking error signal ] to displacement of the object lens 4 is canceled, as shown in b of drawing 2 , the output of the 
tracking-error detection means 10 does not depend on displacement of the object lens 4, but serves as only a slot 
crossing mixing ingredient (what is called a push pull ingredient). Here, since both the slot crossing mixing 
ingredients of a and b of drawing 2 are produced when the zero-order diffracted light 6 and the primary diffracted 
lights 6A and 6B of drawing 12 overlap, it is the same signal fundamentally and amplitude differs mutually, but the 
phase is mostly in agreement Therefore, the multiplication of the weighting coefficient K2 to which the amplitude of 
the mutual slot crossing ingredient after weighting becomes almost equal by the weighting means 18 which is the 
2nd compensation means is carried out to the output of the 1st compensation means 13, By similarly subtracting 
from the output of the light spot displacement detecting means 1 1 by the subtraction means 19, as shown in c of 
drawing 2 , the slot crossing mixing ingredient contained in the output of the light spot displacement detecting means 
1 1 can be canceled, and only the ingredient corresponding to displacement of the object lens 4 can be outputted. 
[0033]By this Embodiment 1, as mentioned above by subtracting by performing processing containing predetermined 
weighting by the weighting means 18 which is the 2nd compensation means about the output of the light spot 
displacement detecting means 11, and the output of the 1st compensation means 13, By outputting the amended 
light spot displacement detection signal, the ideal objective lens position signal which does not contain a slot 
crossing mixing ingredient is generable. 

[0034](Embodiment 2) Drawing 3 is a block diagram showing the composition of the optical disk unit in the 
embodiment of the invention 2. 

[0035]In drawing 3 , since the numerals 1-19, and 7A-7D are the same as that of drawing 1 of Embodiment 1, they 
omit explanation. By considering the output of the 1st compensation means 13 as an input, 20 is a highpass filter 
(HPF) which restricts passage of a low-pass ingredient, and constitutes the 2nd compensation means with the 
weighting means 18 and the subtraction means 19. 

[0036]This Embodiment 2 constituted as mentioned above is hereafter described using drawing 4 . 
[0037] Drawing 4 is a signal waveform diagram of each part when an object lens is displaced to a track and a 
perpendicular direction in the optical disk unit of Embodiment 2, A horizontal axis shows the amount of displacement 
of an object lens, and a The output of the light spot displacement detecting means 11 (the differential signal of an 
end field = 7A-7B), The output signal (amended light spot displacement detection signal) of the subtraction means 
19 whose b is an output signal (amended tracking error signal =(7C-7D)-K1x (7A-7B)) of the 1st compensation 
means 13 and whose c is the 2nd compensation means is shown. 

[0038]Since linearity when the object lens 4 shifts excels the differential signal of the end field in the differential 
signal of the middle area as SUBJECT of the conventional example explained using drawing 12 , in the field in which 
the linearity of the difference signal of an end field was lost, as for the amended tracking error signal, offset is not 
amended correctly. Therefore, as shown in b of drawing 4 , as for the amended tracking error signal which the 1st 
compensation means 13 outputs, the shift of an object lens may be unable to amend offset in a large portion above 
to some extent. If the multiplication of the weighting coefficient K2 is carried out by the weighting means 18 which is 
the 2nd compensation means and it similarly subtracts from the output of the light spot displacement detecting 
means 11 by the subtraction means 19 to such a signal, The original ingredient corresponding to displacement of the 
object lens will be made it not only to to cancel a slot crossing mixing ingredient, but to produce distortion, as 
shown in c of drawing 4 . 

[0039]So, according to this Embodiment 2, by cutting the dc component of the amended tracking error signal with 
the highpass filter 20, the offset ingredient by displacement of an object lens can be cut, and distortion of the 
amended light spot displacement detection signal can be removed. 

[0040]Here, in the frequency band passed with the highpass filter 20, although the distortion of the amended light 
spot displacement detection signal is unremovable, since a big problem is not produced without direct-current 
distortion, a practical effect is large [ it is usually rare for distortion by a high region to pose a problem, and ]. 
[0041 ]By this Embodiment 2, as mentioned above by subtracting by performing processing which contains 
predetermined weighting for the alternating current component of the output of the light spot displacement 
detecting means 1 1, and the output of the 1st compensation means 13, By having the 2nd compensation means that 
outputs the amended light spot displacement detection signal, Even when the correction errors of offset of the 
tracking error signal over the shift of an object lens remain, an ideal objective lens position signal without distortion 
can be generated excluding a slot crossing ingredient. 

[0042](Embodiment 3) Drawing 5 is a block diagram showing the composition of the optical disk unit in the 
embodiment of the invention 3. 

[0043]In drawing 5 , since the numerals 1-19, and 7A-7D are the same as that of drawing 1 of Embodiment 1, they 
omit explanation. The band pass filter (BPF) which 21 considers the output of the 1st compensation means 13 as an 
input, and restricts passage of a low-pass ingredient and a high— frequency component, it is a low pass filter (LPF) 
which 22 considers the output of the light spot displacement detecting means 11 as an input, and restricts passage 
of a high-frequency component — the high region operating characteristic of the band pass filter 21 and the low 
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pass filter 22 — about — I am doing one. 

[0044]This Embodiment 3 constituted as mentioned above is described using drawing 6 below. 

[00453 Drawing 6 is a signal waveform diagram of each part in case an optical beam crosses a track. In drawing 6 , a 

horizontal axis shows the relative displacement of an optical beam and a track, and a The output of the light spot 

displacement detecting means 1 1 (the differential signal of an end field = 7A-7B), The output signal (amended light 

spot displacement detection signal) of the subtraction means 19 whose b is an output signal (amended tracking error 

signal =(7C-7D)-K1x (7A-7B)) of the 1st compensation means 13 and whose c is the 2nd compensation means is 

shown. 

[0046]As Embodiment 1 explained, amplitude differs in the slot crossing mixing ingredient contained in the difference 
signal of an end field, and the slot crossing mixing ingredient contained in the amended tracking error signal mutually, 
but originally the phase is mostly in agreement. When the frequency of a slot crossing mixing ingredient is lower 
enough than the high pass zone of each circuit system, a problem does not have it, but. When phase lag occurs 
under the influence of the high region operating characteristic of a circuit system when the frequency of a slot 
crossing mixing ingredient is not lower than the high pass zone of one of circuit systems enough, and the high region 
operating characteristic of a mutual circuit system is not in agreement, as shown in a of drawing 6 , and b, a gap is 
produced in a mutual phase. Since it does not disappear thoroughly even if it subtracts the signal with which the 
phase shifted, the slot crossing mixing ingredient which cannot be canceled as shown in c of drawing 6 remains in 
the amended light spot displacement detection signal after subtracting by the subtraction means 19. 
[0047]By then, the thing for which the high region operating characteristic of the mutual circuit system subtracted 
by the subtraction means 19 is mostly coincided in this Embodiment 3 (the high region operating characteristic of 
the band pass filter 21 and the low pass filter 22 is coincided mostly). Since it does not depend on the frequency of 
a slot crossing ingredient but a mutual phase is always mostly in agreement, a slot crossing ingredient can always be 
canceled nearly thoroughly by subtraction. 

[0048]although the high region operating characteristic of the low pass filter 22 may be changed according to 
various operational modes (it changes according to the zone of an objective lens position control system.) Usually, 
the above-mentioned effect can be acquired by [, such as changing according to the number of rotations and linear 
velocity of an optical disc under record reproduction which are accessing under record reproduction and are 
changed, ] changing synchronously so that the high region operating characteristic of the band pass filter 21 may 
always be in agreement also in these cases. 

[0049]The filter which has the high region operating characteristic of a light spot displacement detecting means, and 
the almost same high region operating characteristic by considering the output of the 1st compensation means as 
an input by this Embodiment 3 as mentioned above, By subtracting by performing processing which includes the 
output of a filter, and the output of a light spot displacement detecting means for predetermined weighting, By 
having the 2nd compensation means that outputs the amended light spot displacement detection signal, it does not 
depend on the frequency of a slot crossing ingredient, but the ideal objective lens position signal which always does 
not contain a slot crossing mixing ingredient can be generated. 

[0050](Embodiment 4) Drawing 7 is a block diagram showing the composition of the optical disk unit in the 
embodiment of the invention 4. 

[0051 ]In drawing 7 , since the numerals 1-19, and 7A-7D are the same as that of drawing 1 of Embodiment 1 and 21 
is the same as that of the band pass filter (BPF) shown in drawing 5 of Embodiment 3, explanation is omitted. 23 
tracking control loop opening-and-closing instructions and 24, The traverse motor which transports the whole 
optical pickup to a track and a perpendicular direction in order to change the position which carries out record 
reproduction of the information signal, The driving means in which 25 drives the traverse motor 24, and 26, 
According to the tracking control loop opening-and-closing instructions 23, the switching means turned on and off 
and 27 whether the output of the light spot displacement control means 15 is connected to the driving means 25, It 
is a switching means which turns on and off whether the output of the weighting means 18 is connected to the 
subtraction means 1 9 according to the tracking control loop opening-and-closing instructions 23. 
[0052]This Embodiment 4 constituted as mentioned above is described below. 

[0053] First, when the tracking control loop opening-and-closing instructions 23 open a tracking control loop, The 
output of the light spot displacement control means 15 is chosen by the selecting means 16, it is impressed by the 
tracking actuator 5 via the driving means 1 7, and the lens position control system which controls the position of the 
object lens 4 to a position is constituted. Simultaneously, the switching means 27 is closed by the tracking control 
loop opening-and-closing instructions 23, the output of the weighting means 1 8 is connected to the subtraction 
means 19, and cancellation processing of a slot crossing mixing ingredient is performed. At this time, on-off of the 
tracking control loop opening-and-closing instructions 23 opening the switching means 26, and connecting the 
output of the light spot displacement control means 1 5 to the driving means 25 is carried out. 
[0054]Next, when closing a tracking control loop by the tracking control loop opening-and-closing instructions 23, 
The output of the tracking control means 14 is chosen by the selecting means 16, it is impressed by the tracking 
actuator 5 via the driving means 1 7, and the tracking control system which controls an optical beam to the center 
position of a desired track is constituted. Simultaneously, the switching means 26 is closed by the tracking control 
loop opening-and-closing instructions 23, and the output of the light spot displacement control means 15 is 
connected to the driving means 25. This will drive the traverse motor 24 in the direction in which the absolute value 
of a light spot displacement detection signal decreases. Since the tracking control loop has closed even if a traverse 
motor is driven and it moves the whole optical pickup, the optical beam is followed on the predetermined track, 



JP,11-339285,A [DETAILED DESCRIPTION] 



6/9 ^— is 



namely, the position of the object lens 4 is being fixed to the track. Therefore, by driving the traverse motor 24, 
displacement of the object lens within an optical pickup will change, and the whole optical pickup drives so that it 
may be located at the center always mechanical [ an object lens ] or optical as a result. 

[0055]In this case, it is required for the tracking control loop to always have closed and for the optical beam to 
follow to a track. Otherwise, since an object lens will also move together if a traverse motor is driven and the whole 
optical pickup is moved, an object lens is uncontrollable at the mechanical or optical center. 

[0056]When the tracking actuator 5 is generally constituted using a flat spring etc., the flexible region of an actuator 
will start prudence **** under the influence of the gravity by attitude difference, and displacement of an object lens 
will hang down in prudence as a result, but. By driving a traverse motor as mentioned above, it cannot be based on 
attitude difference but an object lens can always be controlled to a mechanical or optical center position. 
[005 7] However, since the thing to which the optical beam follows the track in this case and which in other words 
tracking control has started is a premise, only few levels in which the following error of tracking control is shown 
have generated the push pull ingredient. That is, since the mixing amounts of the slot crossing mixing ingredient to 
the light spot displacement detection signal which is a differential signal of an end field are also very few, even if it 
excludes cancellation processing of slot crossing, it is convenient practically. Therefore, the tracking control loop 
opening-and-closing instructions 23 open the switching means 27, and processing of the band pass filter 21 and the 
weighting means 18 is suspended simultaneously. 

[0058]Since it is necessary to perform simultaneously processing of the compensating filter of the tracking control 
means 14, driving processing of a traverse motor, etc. in this case, there are many throughputs compared with the 
case where the tracking control loop is generally being opened. Since time sharing performs processing of these 
circuit systems using a processor etc. in many cases these days, if there are many throughputs, or it cannot end 
processing within predetermined time, in order to make it end within predetermined time, it is necessary to heighten 
the throughput of a processor, and problems, like cost becomes high arise. It is very useful practically to reduce the 
throughput within predetermined time by suspending processing of the band pass filter 21 or the weighting means 18 
like this Embodiment 4, when the tracking control loop is closed. 

[0059]By this Embodiment 4, as mentioned above by calculating the output of the light spot displacement detecting 
means 1 1, and the output of the 1st compensation means 13, Have the 2nd compensation means that outputs the 
amended light spot displacement detection signal, and the 2nd compensation means, By calculating, only when the 
tracking control system is open, the burden of circuit systems, such as a processor, can be eased and the ideal 
objective lens position signal which does not contain a slot crossing mixing ingredient can be generated. 
[0060](Embodiment 5) Drawing 8 is a block diagram showing the composition of the optical disk unit in the 
embodiment of the invention 5. 

[0061 ]In drawing 8 , since the numerals 1-17, and 19, and 7A-7D are the same as that of drawing 1 of Embodiment 1 
and 21 is the same as that of the band pass filter (BPF) shown in drawing 5 of Embodiment 3, explanation is omitted. 
30 is a weighting means which carries out the multiplication of the weighting coefficient K2 by considering the 
output of the band pass filter 21 as an input, and constitutes the 2nd compensation means with the subtraction 
means 19. This weighting means 30 is constituted so that the coefficient K2 may be changed according to the kind 
28 and the field 29 of an optical disc which are recorded or played. 

[0062]This Embodiment 5 constituted as mentioned above is described using drawing 9 below. 
[0063]In the latest optical disk unit, several different optical discs are recorded or played with one device in many 
cases, for example, — common CD or a CD-ROM player — CD and CD-R (CD — rewritable). At a laser disc (it 
abbreviates to LD hereafter) player, MD-ROM disk, MD-RAM disk, etc. are mentioned with LD, CD, and a DVD 
player with a DVD-ROM disk, a DVD-RAM disk, CD, and CD-R and an MD player. It is necessary to record or play 
in these several optical discs in which physical shape (the depth, width, a track pitch, a continuous ditch, prepit, etc. 
of a track groove) differs in many cases. MD is explained as an example below. 

[0064] Drawing 9 is a figure showing typically the physical shape of the track on the recording surface of the disk of 
MD. In drawin g 9, the track form of MD-ROM disk and b a The track form of MD-RAM disk, c shows the track form 
of the pit section formed in the inner periphery of MD-RAM disk, The depth of the pit of MD-ROM disk and hb ha 
The groove of MD-RAM disk, or the depth of a land, When he shows the depth of the pit of the pit section formed in 
the inner periphery of MD-RAM disk, sets wavelength of the laser beam to be used to lambda and considers it as 
780 nm of lambda** abbreviation, they are ha**lambda/5, and hb**hc**lambda/8. 

[0065]As MD-ROM disk is shown in a of dra wing 9 , the unevenness 9a intermittently called a pit is formed on the 
recording surface, and as MD-RAM disk is shown in b of drawing 9 , the continuous ditch 9b called a groove or a land 
is formed on the recording surface. As shown in c of drawing 9 , the same pit as MD-ROM disk is formed in what is 
called a TOC area formed in the inner periphery of MD-RAM disk, but the depth of the pit differs from MD-ROM 
disk. Thus, an MD player or the recorder needs to record or play the disk (ROM/RAM) which is two kinds from 
which the physical shape of a track differs, and the shape of the track changes with fields also within the same disk 
in MD-RAM disk. 

[0066]Thus, since the methods which the optical beam which condensed on the recording surface of an optical disc 
diffracts under the influence of a track differ when the physical shape of a track differs, The luminous energy 
distribution on the photo detector 7 of the zero-order diffracted light 6 of drawing 12 and the primary diffracted 
lights 6A and 6B differs, and the mixing amounts of the slot crossing mixing ingredient to an end field also differ. 
Therefore, since the optimum values of the weighting coefficient K2 for canceling mixing of a slot crossing mixing 
ingredient also differ, By changing the value of the coefficient K2 to three kinds for the pit sections of the object for 
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MD-ROM, the object for MD-RAM, and MD-RAM according to the kind and field of an optical disc in the weighting 
means 30, It can be considered as the optimal weighting coefficient according to each disk or field with easy 
composition, and a leak lump of a slot crossing ingredient can always be canceled correctly. 

[0067]By this Embodiment 5, the amended light spot displacement detection signal is outputted as mentioned above 
by subtracting by performing processing which contains predetermined weighting as it is also with the weighting 
means 30 which is the 2nd compensation means about the output of the light spot displacement detecting means 
11, and the output of the 1st compensation means 13. This 2nd compensation means is easy composition by 
changing the amount of weighting according to the kind 28 and the field 29 of an optical disc, It cannot depend on 
the kind or field of an optical disc, but a leak lump of a slot crossing ingredient can always be canceled correctly, 
and the ideal objective lens position signal which does not contain a slot crossing mixing ingredient can be 
generated. 

[0068](Embodiment 6) Drawing 10 is a block diagram showing the composition of the optical disk unit in the 
embodiment of the invention 6. 

[0069]In drawing 10 , since the numerals 1-17, and 19, and 7A-7D are the same as that of drawing 1 of Embodiment 
1 and 21 is the same as that of the band pass filter (BPF) shown in drawing 5 of Embodiment 3, explanation is 
omitted. An amount detection means of leakage lumps for 31 to consider the output of the subtraction means 19 as 
an input, and for the slot crossing mixing ingredient to a light spot displacement detection signal to leak, and to 
measure the amount of lumps, and 32, It is a weighting means to leak by considering the output of the band pass 
filter (BPF) 21 as an input, and to change the value of the weighting coefficient K2 according to the input of the 
amount measuring means 31 of lumps, and the 2nd compensation means consists of these band pass filters 21, the 
weighting means 32, and the subtraction means 19. 

[0070]This Embodiment 6 constituted as mentioned above is described below. 

[0071] As Embodiment 5 explained, the mixing amount of the slot crossing mixing ingredient to a light spot 
displacement detection signal (differential signal of an end field) changes with the physical shape of a track. 
Therefore, even when the kind and field of an optical disc are the same, when track form varies delicately at the 
time of mass production, the mixing amount of a slot crossing mixing ingredient varies delicately. Since the slot 
crossing mixing ingredient to an end field leaks and the amount of lumps changes delicately even if the luminous 
energy distribution of an optical beam changes, the mixing amount of a slot crossing mixing ingredient varies 
delicately with mass production dispersion etc. of the beam spread angle of the semiconductor laser used, for 
example for an optical pickup. Thus, the mixing amount of the slot crossing mixing ingredient to the light spot 
displacement detection signal detected with the differential signal of an end field, Since it varies delicately according 
to mass production dispersion of an optical pickup or an optical disc, it is desirable to adjust the coefficient K2 to 
the weighting means 32 on the optimal background for every optical pickup to be used or every optical disc which 
carries out record reproduction. By leaking, and changing the coefficient K2 of the weighting means 32 in this 
Embodiment 6, so that the slot crossing mixing ingredient mixed in the light spot displacement detection signal which 
the subtraction means 19 outputs may be detected and this may become the minimum by the amount detection 
means 31 of lumps, It does not depend on mass production dispersion of the optical pickup to be used or the optical 
disc which carries out record reproduction, but a leak lump of a slot crossing mixing ingredient can always be 
canceled correctly. 

[0072]A means with various means to detect a slot crossing ingredient from the light spot displacement detection 
signal which the subtraction means 1 9 outputs is considered easily. For example, the mixing amount of a slot 
crossing mixing ingredient is detectable also by asking for the upper part envelope and bottom envelope of a light 
spot displacement detection signal respectively, and searching for those differences, where an objective lens 
position control system is opened. The same detection is possible also by integrating with this in quest of the 
absolute value of a light spot displacement detection signal, and it is correctly detectable if means, such as carrying 
out synchronous detection to the slot crossing mixing ingredient of the tracking error signal amended [ which the 
1st compensation means 13 outputs ], are used. 

[0073]By this Embodiment 6, as mentioned above by subtracting by performing processing which includes the output 
of a light spot displacement detecting means, and the output of the 1st compensation means for predetermined 
weighting, The output of the 2nd compensation means that outputs the amended light spot displacement signal, and 
the 2nd compensation means is considered as an input, A slot crossing detection means to detect the slot crossing 
mixing ingredient by an optical beam crossing a track, Have a variable means into which the amount of weighting of 
the 2nd compensation means is changed according to the output of a slot crossing detection means, and a variable 
means, By changing the amount of weighting so that a slot crossing mixing ingredient may decrease, It cannot 
depend on mass production dispersion of the optical pickup to be used or the optical disc which carries out record 
reproduction, but a leak lump of a slot crossing mixing ingredient can always be canceled correctly, and the ideal 
objective lens position signal which does not contain a slot crossing mixing ingredient can be generated. 
[0074]A!though the case where data processing was carried out by the subtraction means 19 which constitutes the 
2nd compensation means was explained, it may be made to output the light spot change detecting signal amended 
by performing data processing in the adding means in each embodiment of this invention. 

[0075]AIthough it had composition which cancels the slot crossing mixing ingredient of a light spot displacement 
detection signal using the tracking error signal which amended the offset by displacement of an object lens which 
the 1st compensation means 13 outputs, If it is a signal including the differential signal of a middle area, the signal 
(namely, output signal of the tracking-error detection means 10) which has not amended offset by displacement of 
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an object lens will be used, It is also possible to cancel the slot crossing mixing ingredient of a light spot 
displacement detection signal, and such composition is also included in the scope of right of this invention. However, 
since a light spot displacement detection signal is made to produce distortion so that he can understand easily from 
the contents which explained the case where amendment of offset by displacement of an object lens was imperfect 
at Embodiment 2, in this case, As quality of a light spot displacement detection signal, the direction of composition 
of that each embodiment showed is excellent. 

[0076]It is not necessary to be necessarily a center position, and although the target position of the objective lens 
position control system was made into the mechanical or optical center position of an object lens, in each 
embodiment, it is also possible to make predetermined value gap **** into the target position of control from the 
center, and there is no change in the meaning of this invention also in that case. 

[0077]ln this Embodiment 4, only when the tracking control loop had closed, presupposed that cancellation 
processing of a slot crossing mixing ingredient is performed, but. When a means to distinguish whether tracking 
control has started is formed and tracking control has not started, it is good also as composition which performs 
cancellation processing of a slot crossing mixing ingredient. 

[0078]In each embodiment, although the division means of the light spot 6 presupposed that the parting line 8 and 
the parting line 9 divide the photo detector 7, a hologram element or other means may divide the light spot 6. 
[007 9] Although the 1st and the 2nd parting line 8 and 9 were made [ one ] respectively and the photo detector 7 
was divided into each six light-receiving cells 7A, 7A, 7B, 7B, 7C, and 7D in each embodiment, two or more the 1 st 
and 2nd parting line may be books respectively, and the number of light-receiving cells is not restricted to six in 
that case. 

[0080]The electric processing means in each embodiment may be analog circuitry, may carry out the A/D 
conversion of this, and may process it by a digital circuit or software. 

[0081]In Embodiments 2-6, the highpass filter 20 and the band pass filter 21 may be formed in the latter part of the 

weighting means 18, 30, and 32, and there is no change in the meaning of this invention. 

[0082] 

[Effect of the InventionjAs explained above, this invention has the 2nd compensation means that outputs the 
amended light spot displacement detection signal by subtracting by performing processing which includes the output 
of the output of a light spot displacement detecting means, a tracking-error detection means, or the 1st 
compensation means for predetermined weighting (or addition). 

[0083]It has the 2nd compensation means that outputs the amended light spot displacement detection signal by 
subtracting by performing processing which contains predetermined weighting for the alternating current component 
of the output of a light spot displacement detecting means, and the output of a tracking-error detection means or 
the 1st compensation means (or addition). 

[0084]The filter which has the high region operating characteristic of a light spot displacement detecting means, and 
the almost same high region operating characteristic by considering the output of a tracking-error detection means 
or the 1st compensation means as an input, It has the 2nd compensation means that outputs the amended light spot 
displacement detection signal by subtracting by performing processing which includes the output of a filter, and the 
output of a light spot displacement detecting means for predetermined weighting (or addition). 
[0085]By calculating the output of the output of a light spot displacement detecting means, a tracking-error 
detection means, or the 1st compensation means, It has the 2nd compensation means that outputs the amended 
light spot displacement detection signal, . [ whether the 2nd compensation means calculates, only when the tracking 
control system is open, and ] It has the 2nd compensation means that outputs the amended light spot displacement 
detection signal by subtracting by performing processing which includes the output of the output of a light spot 
displacement detecting means, a tracking-error detection means, or a compensation means for predetermined 
weighting (or addition). 

[0086]. [ whether the 2nd compensation means changes the amount of weighting according to the kind and field of 
an optical disc, and ] By subtracting by performing processing which includes the output of the output of a light spot 
displacement detecting means, a tracking-error detection means, or a compensation means for predetermined 
weighting (or addition), The output of the 2nd compensation means that outputs the amended light spot 
displacement detection signal, and the 2nd compensation means is considered as an input, It has a slot crossing 
detection means to detect the slot crossing mixing ingredient by an optical beam crossing a track, and a variable 
means into which the amount of weighting of the 2nd compensation means is changed according to the output of a 
slot crossing detection means. 

[0087]A variable means by changing the amount of weighting so that a slot crossing mixing ingredient may decrease, 
Can generate the ideal objective lens position signal which does not contain a slot crossing mixing ingredient, and, 
Even when the correction errors of offset of the tracking error signal over the shift of an object lens remain, Can 
generate an ideal objective lens position signal without distortion, excluding a slot crossing mixing ingredient, and, Do 
not depend on the frequency of a slot crossing mixing ingredient, but can generate the ideal objective lens position 
signal which always does not contain a slot crossing mixing ingredient, and the burden of circuit systems, such as a 
processor, is eased, Can generate the ideal objective lens position signal which does not contain a slot crossing 
mixing ingredient, and with easy composition. Do not depend on the kind or field of an optical disc, but a leak lump of 
a slot crossing mixing ingredient is always canceled correctly, Can generate the ideal objective lens position signal 
which does not contain a slot crossing mixing ingredient, and, It does not depend on mass production dispersion of 
the optical pickup to be used or the optical disc which carries out record reproduction, but a leak lump of a slot 
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crossing mixing ingredient is always canceled correctly, and it has the effect that the ideal objective lens position 
signal which does not contain a slot crossing mixing ingredient is generable. 



[Translation done.] 
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